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SPECIFICATION FOR 
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0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 
Institution on 4 August 1981, after the draft finalized by the Optical 
and Mathematical Instruments Sectional Committee had been approved 
by the Mechanical Engineering Division Council. 

0.2 Surveying heliotrope is an instrument used as sun signal in geodetic 
and hydrographic survey. These are used for long distance signals. 
The distance between stations may be as much as 50 to 60 km where 
the nags on poles may not be visible. 

0.3 The heliotrope consists of two main parts, a mirror assembly with a 
plane mirror which reflects the rays of the sun and a line of sight vane 
which helps to direct the reflected light to the direction of the observer's 
station ( see Fig. 1 ). The mirror assembly is mounted on a tripod 
provided with three foot screws for levelling purposes. It is also 
provided with gear and pinion arrangement for rotating the mirror 
assembly. The mirror has a small unsilvered circular spot at its centre 
which enables the observer to align the heliotrope towards the other 
station with the help of the line of sight vane. 



1. SCOPE 

1.1 This standard covers the requirements for surveying heliotrope of 
sizes 150 mm, 230 mm and 300 mm used as sun signal in geodetic and 
hydrographic survey. 
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2, MATERIALS 

2.1 The material used for the various components of the surveying 
heliotrope shall be as under: 



Component 

Bar, actuating knob, foot 
screws, clamping screws 



Ring, hinged disc, adaptor, 
V-block, hook 

Arm fixing screw, bar fixing 
screw, swivel frame, mirror 
housing tripod 

Pinion, bearings, gear 
horizontal, gear vertical 
( Components of horizontal 
and vertical gear 
assemblies ) 

Arm 

Mirror 
Gross wire 



Material 

Brass of designation 
CuZn42 Pb3 

or 

CuZn38 Pb3 

Brass of designation 
CuZn30 

Brass ( Grade 1 , 
Grade 2, Grade 3) 

Brass ( Grade 1, 
Grade 2, Grade 3 ) 



Aluminium of desi- 
gnation A-6M 

Glass 

Brass 



Conforming to 
Indian Standard 

IS: 319-1974* 



IS : 410-1977t 

IS : 292-1961J 

IS:320-1962§ 

IS : 617-1975H 
IS : 4413 19671f 



2.2 The carrying case shall be made of well seasoned Deodar, The 
wooden fittings of the case shall be made of well seasoned Sissoo or 
Deodar. All wood screws used shall be of brass. 

3. GENERAL REQUIREMENTS 

3.1 Surveying heliotrope 150 mm shall be as shown in Fig. 1. Helio- 
trope 230 mm and 300 mm shall be similar in construction, butlshall 
have mirrors of 230 mm and 300 mm diameters respectively, with the 
following components modified to suit the mirror size: 

a) Mirror, 



♦Specification for free-cutting brass bars, rods and sections ( third r$vision ). 
fSpecification for cold rolled brass sheet, strip and foil ( third revision ). 
{Specification for brass ingots and castings ( revised ). 
§Specification for high tensile brass rods and sections ( revised ). 
([Specification for aluminimum and aluminium alloy ingots and castings for general 
engineering purposes ( second revision ). 

^Specifications for brass wires for general engineering purposes. 



IS: 9898*1981 

b) Mirror housing, 

c) Swivel frame, 

d) Carrying case, 

e) Tripod, and 

f ) Sight vane. 

Note — Sizes 150 mm, 230 mm and 300 mm refer to the clear aperture of 
the glass mirror of the heliotrope. 
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3.2 A wooden carrying case suitably designed to hold the accessories 
shall be provided with the instrument. The carrying case shall be 
provided with a shoulder strap which may be of leather or web. This 
case may also be used as a base for supporting the tripod and fixing the 
sight vane. Three V-blocks of suitable material such as brass shall be 
fitted on the lid of the box. 

3.3 The three V-blocks fitted on the lid of the box shall be so positioned 
that the centre of the triangle formed by these V-blocks shall He on the 
point of intersection of the diagonals of the rectangle formed by the four 
edges of the wooden box. Deviation, if any, between the centres of the 
triangle and the rectangle shall not be more than ± 5 mm. 

3.4 The internal diameter of the ring shall be 52 mm. 

3.5 The mirror shall be of clear glass plate of 3'5 ± 0*5 mm thickness. 
The surface shall be free from scratches, bubbles and other defects. The 
silvering shall conform to Glasses A : 6, B : 1 and G : 3 of back silvered 
mirrors covered in IS : 7011-1973*. A central spot of 35 mm diameter 
shall be left unsilvered. The centre of the central spot on the mirror 
shall lie at the true centre of the mirror within i 2 mm. 

3.6 The horizontal and vertical gear assemblies shall be so constructed 
as to enable the mirror assembly to be rotated through 27T radians 
( 360° ), about the vertical and horizontal axes respectively. 

3.7 The various components shall be made to ensure interchangeability. 

3.8 The moisture content of the wood used for the carrying case shall be 
not more than 12 percent. 

3.9 The recommended diameter of the cross wire is 0*5 mm. Provision 
shall also be made for pin holes on the bezel to tie up wire or thread. 
The pin holes should be at 90° to each other. 

3.10 The construction and size of the tripod shall be such that the 
heliotrope is stable when placed on the box in the V-Grooves even under 
adverse windy conditions. 

4. WORMANSHIP AND FINISH 

4.1 All unwanted sharp corners and edges shall be removed, 

4.2 All engravings shall be correctly filled with thoroughly adherent 
filling material. 

4.3 All brass screws, knobs and thumb screws shall be dull nickel plated 
according to IS : 4827-1968f. 

♦Specification for back-silvered mirrors used in instrument industry. 
tSpecification for electroplated coatings of nickel and chromium on copper and 
copper alloys. 
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4.4 All other brass components as well as the aluminium arm shall be 
painted with stoving black paint conforming to IS : 151-1950* except 
the bearing/working surfaces which shall be left clean. The gears and 
pinions shall be machined and ground. 

4.5 The outer surface of the carrying case shall be painted olive green 
to standard colour No. 220 as per IS : 168-I973f. The under surfaces 
shall be varnished all over. 

5. TESTS 

5.1 The instrument shall be tested visually for the following. 

5.1.1 Loose, missing or damaged parts/components. 

5.1.2 Deterioration of silvered surfaces. 

5.1.3 Damage to the carrying case. 

5.1.4 Unsatisfactory external and internal finishes. 

5.2 The following performance tests shall be carried out. 

5.2.1 The gears and pinions shall be tested for smooth movements. 
The movement shall be uniform and without jerks. 

5.2.2 The foot screws and their toes shall not be damaged and shall 
turn smoothly throughout their full range of movement without 
backlash. 

5.2.3 Clamping and fixing screws for various attachments shall 
clamp satisfactorily. 

5.2.4 When the instrument is levelled it shall be possible to direct 
the sun signal to any desired direction. 

5.2.5 The Centre of the axis of Swivel of the mirror and the centre of 
the mirror shall lie on the vertical axis of the horizontal gear assembly 
such that the line of sight as obtained in any position of mirror and the 
sight vane is not altered when the mirror is rotated through 180° about 
the vertical axis and then transited throughout 180° about the horizontal 
axis of the mirror. Deviation in line of sight, if any, shall not exceed 
10 minutes of arc. 



♦Specification for ready mixed paint, spraying ( finishing, stoving, enamel, for 
general purposes, colour as required. 

fSpecification for ready mixed paint, air-drying, semi-glossy/matt, for general 
purposes ( second revision ). 
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5.2.6 The stability of the heliotrope shall be tested as under: 

For the purpose of this test, a face of the case shall be chosen 
which is parallel to the line joining two V-blocks. The heliotrope 
shall be placed in the V-blocks. The mirror shall be rotated about 
the vertical axis so that the mirror is parallel to this face of the case. 
The case shall be tilted by lifting the above mentioned face. The 
tilt angle shall be 20°. Under this tilted condition of the case, the 
heliotrope shall not fall down. 

5.2.7 The mirror shall be tested according to IS : 7011-1973* for 
conformity to the requirements for classes A : 6, B : 1 and C : 3. 

6. MARKING 

6.1 Each surveying heliotrope and its carrying case shall be marked at 
a suitable place with the manufacturer's name or trade mark, the size 
of heliotrope and its year of manufacture. 

6.1.1 The heliotrope may also be marked with the ISI Certification 
Mark. 

Note — The use of the ISI Certification Marks is governed by the provisions of 
the Indian Standards Institution ( Certification Marks ) Act and the Rules and 
Regulations made thereunder. The ISI Mark on products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with the 
requirements of that standard under a well-defined system of inspection, testing and 
quality control which is devised and supervised by ISI and operated by the 
producer. ISI marked products are also continuously checked by ISI for conformity 
to that standard as a further safeguard. Details of conditions under which a licence 
for the use of the ISI Certification Mark may be granted to manufactures of 
processors, may be obtained from the Indian Standards Institution. 

1. PACKAGING 

7.1 The mirror shall be wrapped in tissue paper. The instrument shall 
be placed in the wooden carrying case alongwith a big of activated 
silica-gel. 

7.2 All accessories shall be individually wrapped in tissue paper and 
properly accommodated in their respective housings in the wooden 
carrying case. 



♦ Specification for back-silvered mirrors used in instrument industry. 

8 
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INDIAN STANDARDS 

ON 

SURVEYING INSTRUMENTS 

IS: 

1492-1959 Metric surveying chains 

1632-1960 Bubbles 

1 764= 1 96 1 Trough compass 

1779-1961 4-metre, levelling staff, folding type 

1842-1961 Surveying chains pins ( arrows ) 

1955-1961 Prismatic compass liquid 

1957-1961 Prismatic compasses, non-liquid 

2288-1963 Ranging rods 

2539-1963 Plane tables 

2976-1964 Optical theodolite 

2988-1965 Vernier theodolite 

4380-1967 Abney level 

4590-1980 Secondary level 

5146-1969 Sounding sextant 

5706-1970 Spirit levels for use in precision engineering 

5928-1970 Tangent clinometer 

7009-1973 Optical square ( for surveying ) 

8330-1977 Telescopic tripod for surveying instruments 

8390-1977 Are combs 

8691-1978 Mirror stereoscope and stereometer 

9607-1980 Tertiary level 

9613-1980 Primary level 



